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(54) MAGNETIC RECORDING AND REPRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To set a circuit constant 
by directly evaluating a non-linear magnetization 
inverting position shift (NLTS) by an actual magnetic 
recording/reproducing device. , 
SOLUTION: An evaluation pattern complying with a 
recording modulated code rule used for an actual 
magnetic recording/reproducing device 108 and having 
NLTS influence produced in a particular higher 
harmonic component is produced via a pattern 
generator 401 , a selector 402 and modulator 1 01 for 
data modulation, and recorded in a medium 105 via a 
recording timing correcting circuit 102 and a recording 
head 104. The reproducing signal of the recorded 
evaluation pattern is evaluated by a spectrum 

evaluation function circuit 407, the particular higher harmonic component is measured and an 
NLTS quantity is detected. Then, a correction value suited to the NLTS quantity is set in the 
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recording timing correcting circuit 102 and the influence of NLTS is suppressed. 
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C|I]ES9!i. h' I C 5*»'^ttf&$tT./cft-tOji^iS: 
-mzmLxiii:h-th, 

[0 0 3 9] AGcisi^gcniiitiit^ii. m^t^ihm^ 
1 oizmi^^ti, n^'f-^tmiii^ixh, (mmm 
jsi 0Tm$^^^ts^T-r5'{±. T^-yi 

mmex'it. m^r-^^nmzmtii-i. ttz, a 
^tifzm^t-(:>^-m^immtx. -^-^mmw 

SSI 2A^f>efc*&$ill.-t-^fi^i$'Jffll[l]K6*^^,ffi«i& 



6) ^#112002-230709 

1 0 

^tim^mntizii^txm<^-y k 5<r>m'&co{iE.t 
ymm^i^&Lx. vy-tym^iA^zmth. 

[004 0] H7^7'[lISSl4{i. -if-tWSSSl 3 

i)>(:>mwz\'y-t rumit^izmtxr^'^^:'^- 
^4S:iEiH-i.K7^yfi-^^4fi)tt, r^f-ax-i? 

4l=ft*&-ri., ri?f-AX-:5'4{i:, h'5^ril]Kl4 

10 iT\ mmrvx^' 2c;T-^&i5^-r^Ji-&. amx 
^ 2^m^tt^'^mti^hicr,x\ imuii\f^±m\B 
mr-^<Dmit<Dm,commiz^ mmT-^^mm-r 
titi^m.L, :^^cr)mimMBmi}^h&.mi'tiii^^tx 

Ltd, 

[oo4i]ii3{i. ^^^m^zimm-txi^^mcn 
w.2mmm.<r>fri'v:^mfmx'hh, Hst^^-tis^ 

{zii\^x, mmibh%mm.m (y^ hwmm 

S§ (WPC:Write Precompensation Circuit) ) 1 8 i: S: 
20 TUcoXoizm&l. mmmSil 6t:tya~r7bcr) 
»N°:?-y^[lIS§2 0S:i§(t. LS I 2 IX^m^L 

tzh<nx'hh, 

[0042] %mm 1 6 (i<XcO J; ^ ii«jf^-r'S . ■f'Sr 
h-h. $fJffilII]S§l 6(i. xy3-^7tc«S&-ri>S?Pfl 

otftj^-rs, 

[0043] amfi-^*3 f5\^<r>^m 

30 Si)|jfefi-^/!)^'ffll-"^^I-i>*\ 3 6T(7)b'-y b^pN-:?-^ 
*>ii^l>6j;:iSPig^m-ttf>:«i4 2Ti0t''y h?ijy>°:?- 

[0044] *^ssjg.^T'(±. mmmn i e (i, m5*t 

S 5 dC^mW^f^zX I, N L T S cO^tti^^S- ISIiffllEll] 

IS 1 scetj^t-i.. fa^ffliE[iis& 1 8^±ft^&^^^/cN L 
Tscr>n\^m^<,z]^txmmuztmm^i^'y h i c 

[004 5] ieii?iiE[lIS& 1 8{i, limflS- L S I 2 1 
40 Vab= lfc^LV'>A\ J)l)V^{iT'l' ■S/^iftVab= 1 
[0 04 6] ia4{i, ll3<7)KmT-fX:J'ga(CfflV'>4> 

ixh^-^-^-y^m,n<ry-mm]<n^u ^ immxh 

nSt^lciCtT. i=^y)SS?[IISS3 0l*lfiO^»^p<^ 
'J (HS-tf-f ) ttSiW L -eix^^i 3 0 h' -x h f> ^ !> a 
S^fi-f-i: L•C^7)S^t6^^•^->'Ref (•••11110000-) fcj: 
t/teSl^ft-tt LTi7)*6SI€>'N':?-yDibit (--OOnOOO 
0-") , Tribit (-OOIUOOO^^^) . 2T (••■OOIOIOOO^^^) 
50 fcimiTS (•••1010- ) iO^'A^fj— OOia^T-^SrS 
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2002-230709 



1 1 



1 2 



«t#3 0h'7hWM5MT-:J'^S^)i;^, S/L 

^> 1 b'y b-^ot^'f 'J -y^ltzm-miyy h LTxya- 
:J^7tft*^-ri., ^cOi^C, 3 0h'7 hOie^T-^ 
{ixya-:?'7t3tt*^§il|). 
[004 7] Sf^. *l|B3{3j:l.?a^T^X^'ga«fif! 
<7)mmmmtLX. LSI2 1rta5c7)AGC[lIi?g9i;ft 
^1^aill]?§ 1 0 t tOrat^Sa^- ij X^jMI( F F T : 

[0 048] t.tz. immz^i,mMrf ^ :^9mw.<r)m 
commmmt lx. vmmm i e*^, 9\-m^i^mmm^ 

^'-yii^immiEmmi a^-ffix^-yvicsiz* 

mmm^- ■. mmm ■. 

XT'yr2X'\t. XT-yy'ltnm^Z^ DibitA-^-y 

^iftf3 oTcob'.y vjv^'S'-y^mmrm'^m^ 

(cJ:0r-^^iS^TVx^2±(ciE«lt. ^oHtft 



[0049]»:{:, 5iJ:aP^t2j;I.NLTSS!]^£7) 

m^mf<z'^\^xmzmMh. ten. L:ix'{iw-im 

[00 50] ;^r'yrit'{i, 1 h'v h(JD/'N°yU;^jgS:T 
t br 1 5 t'-y hfttC ( 1 5Tt') S14*^K!!E-ri> 3 0 

10 fflisi^etcjMO. T-^^iS»T>fx:7 2±t:teiit. 
-e<^S4fi^&AGC[iig&9ioai:>i*^^><^t[iL, ^(nw. 

■t^^if^/iiiFFTtiOjfflS-tS, ii0 5<5i:^i>S: 
VSreftt^. m.%T ^ 2±.{Z%mth'r~'?ml 

'<^iv(Dm,x'm^-thWLmmzi: o ±i£»?^ft^^ 

[00 5 1] 

111111111111111 000000000000000 
100000000000000 100000000000000 

v&FCi^zX^m'^-th. mimiiii.mmmiiiZi.^l. 

mmmm^\:xyt<zn^t. 

[0052] 



>8 



;^ r ^y r 3 Tli: , ;^ r 7 n ^3 J; T 'y T 2 T-fflS L 
5 <J:j£:5i- 5r V5r ef J: WSref ^> Jt$ Vab= V5pat/V5re 
HM-^-fh, <!K^^X\ Dibitt'4l::.|.NLTS (Dibi 
t) S:T5^ ( 1 ) t^hn^th. ^it', NLTSfil ★ 

NLTS (Dibit) =acos C (2-Vab2)/2 ')*3/tc 
±5^ ( 1 ) (i. ( 2 ) 'OmXX'th. 
[00 54] NLTS (Dibit) =Vab*3/^ - (2) 
*awMS!l£A'^'->'^fflV^fc5»:©fll^&ti: 

^NLTsaJS^col^TOTtl5^Bfl-r'll. ^zx'\i. m 
-ypmmbx^^^. 

[ 0 0 5 5 ] Ei5{s, *^BH(ij: hmcr>mMmn± 
izmiimmmmmi-imm&m±mw<D-mm 

fl^^;t{i:teaiKmWa^¥S5 2^^LT«ft5 3 

(cieii^fLi., ^^*5 3tcfessii.fcT-^{s, 

S5 4a::n-L-CISl«i«5a7-'Jx^^FFT5 5H 

fz\mm'^m^w.2(r)-^iS.y- 'jx^mnF ft 5 6 



100000001111111 011111110000000 
110000001000000 110000001000000 

*.TX'mmitLfzm. -ttih-h 1 TOVNVl.Xifi^r 1(10 
0%) fcL/::fflt'S)S, 
30 [0053] 



40 



A 50 



■ (1 ) 

A [00 56] [36{i;i27-'JX^}^^FFTc7)tiJ:^CT 
^^-tmX'hh. il5C0FFT5 5^!^JiFFT5 6t 

[0057] T>'<^^57Hj:0. F FT 5 5(50ai:^3*» 

mw<mmM±m^<r>5mL■^FFTo^^\^L. f 

FT56«0ai:^J*^ ^>««sOiai^-^cO 5 '<!m.'if F F Ti 
^tt!±iL, C:ilf>&l^i[UcffiFFTo/FFTi&H-m 
-r-S), NLTS}ll^*S5 8{i, Mi.Jf 7 r-A'>ir 
HJ:OBBg§fL, TAM:/5 7iO|fS[^^^ffli,^±iE 

( 1 ) ^i^zm-st. w.umm\^Tsm%L. 
n^^mmm, 5 9 i^z^^-i-h . 
[0058] m5\^z7r^rimm^m\%x'\i.. /^-^-y 
m.^ 5 1 1 ieii#g 5 2 h tfora. imm. 5 2tmi^ 

#g54tFFT55t cOfS^fsjMtfcV 

A'^-i^^SlS 1 tFFT5 6i:«0|iIiOgj^ 
^tCfi^^^J^ttA^'^t^rV^ LA^L^jlfi/b. FFTofc 
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(8) ^#112 00 2-2 3070 9 

1 4 

* [006 0] can«±. 5»:^iB^at:J;i.NLTs 
TscoaissM. ^2?(iB(itE^A-^'->, msmmi 

NLTS, 3|4?ije{iAsyinnietrytJ;^J6W<li^^^ 
^ttcJrO. aiS-ri.NLTS<7)Wij:J^-fSSfvN-:7 

[006 1] c^n iifev-iT, t^^f^mi^jawiN 

LTSCOil^a^i: Lt, Mail^>'N°;5'->'Dibit (•••001 
10000-) . Tribit (•••OOlllOOO--) (-00101 

ooo--) <7)Mffitt. irrs (-"loio-) tom-sittfcitxa 

^Pii£^^':5'-yRef ( •••10001000- ■•) *<le$ilTV^-?.. 
[0062] can (Cti^^T, £*>^m2^JBC{i± 

leHr-^J't LT^'ha5A^^>M®laIKl6t3 0T» 

[006 3] can tiJoV-^T. :£*>A,m3^Jit;(iN 

t, Tribiti3j;tX2T<7)Mffitt<7)NLTS^;^, Sffl^ 
V S rJ- - y HTStom-ffittO N L T S *^'f e $ ilT I « 
[0064] Can(Ct5^->T. £/!)-^>^4?iJgWi:P 

(Asynnnetry) \,Zi:hmi\m.m^^^^iVC\^h . 
Z<nWM.\i. tmr—^mMi^b LXm.W^v h'3 

[006 5] 

30 



Er=(Vp+ - Vp-)/2*(Vp+ + Vp-)-^^(3) 
[0066] Ca2D{i. can (=5^-r5<J:;gp&as^50 l^JBJiNLTScoaJSaS. ll25ilS{iMi5^^-^0 
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[0067] 
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(9) #^2002-230709 

1 6 

* [0068] (^2 3 t::*3<.^T, S^^^>lllJ^)@WiN 
LTSOai^a^ibit, Tribit, 2mmW&}iXims 
«o*-Stt*^'ie§iiTt^l>. C^2] l,Zii\.\X. nlts(i 
t?(t'7 h«fEIIII:tB§c7)NLTS, owtiTHfitCj: l>N L 

(±, DibitT-S)fl{f 2t'-y facONLTST'SiO, Tribi 
rail{f3h'-y h@CONLTST'|)0, ZTT'^niSBib 
i tCTjij^cDigjgSfC'^ t ^ N L T S t'$> § . 

[oo6 9]<j:tc. 5<xmmm^i,zj:h^mNLTSff^ 

10 i:tij5^(cov^Tm:P^t-2.. 

1 . Dibit NLTS(Mffitt) : 3 OT 

(VN-rS^-ymSKfig: (0, 1, 8, 15, 16, 23] 

Mb i t J: I) NLTS bi t Jf sgi TlEM^t Lfzi>(r)itn^ m 

[0070] Va(t)=h(t)-h(t-T-Ttow+Ttn)+h(t-8T)-h(t 
-15T-Ttow) th (t-16T+T1^) -h (t-23T-Ttow) 
Va (f ) =H (f ) [exp (0) -exp(-j coT (1+tow-tn) ) +exp (-j wT 
(8) ) -exp (- j coT (15+tow) ) +exp (- j wT (16- tn) ) -exp (- j cu 
20 T(23+tow))) 

Ig5y:^^{i 5fO=5/TO=5/(30T) =1/ (6T) X'h I fzib . wT= 
2 ;r f T=2 ?r 5f 0T=3/ z:L XfQi\m 9 iM L» Jpi^Slit . 

[007 1 ] J;-7TVa(f)cOB5JXfi!t^Va(5fO){i;OT<^ 

[0072] 



30 



40 



Va(5f0)=H(f) (l-exp(-j w/3(l+tow-tn))+exp(-j 7r/3*8) 
-exp(-j ;r/3(15ttow))+exp(-j ;r/3(16-tn)) 
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(10) #^2002-230709 
17 18 
-exp(-j;r/3{23+tow))] 
=H(f) (l-exp(-jH-/3(l+tow-tn))+exp(-j;r/3*2)+«xp(-j ;r/3*tow) 
-exp (- j Tt /3 (1-tn) ) +exp (- j n /3 (2+tow) ) ) 

=H (f ) (1 +exp (- j TT /3*tow) -exp (-j /3 ( 1-tn) ) * ( 1 +exp (-j tt /3*tow) ) 
+exp (- j ;z- /3*2) * ( 1 +exp (-j TT /3* tow) ) ] 

=H(f)((l+ exp(-j;r/3*tow))*(H-exp(-j;r/3*2)- exp(-j;r/3(l-tn)))) 
=H(f)((l+ exp(-j;7/3*tow))*(exp(-j;r/3)- exp(-j ;z:/3(l-tn)))) 
••■(1-1) 

O |5]S(iByN°:?-y<omM:«-Vb(5fO) ii^^h . * * [ 0 0 7 3 ] m'^-ym\LKmm. : (0, 15] 
Vb(5f 0) =H (f ) (exp(-j TT /3(0) ) -exp(-j 7r/3 (15-ftow) ) ] 
=H(f)(l+exp(-jn-/3*tow)} •••(1-2) 
O NLTSS:tii^i7)^tb 5SRe(x) = (2-Vab2)/2 

t~f. Vab=Va(5fO)/Vb(5fO)$rS:|±J-r-l). <i::T'Va(5fO) ioT^affi^^^ti. 
atM'b(5fO){iX'<:^' h yJ>.7i'y^^X'M^-thtz>sb flS.=acos(Re(x))=acos((2-Vab2)/2) 

im^crimm^^iix^^h . j:-5TVab{i(i-i). (1- i<)<n5d:^-^x'^rzm-^<n'\\i7c/^x'hhfz>f^mznth 

Vab=|Va(5fO)/Vb(5fO) I [0074] 

= |exp(-j;r/3)- exp(-j;z-/3(l-tn)) | NLTS=<)!.*3/7r 

= |exp(-j;r/3)(l- exp(■^j;^:/3*tn)) | =acos((2-Vab2)/2)*3/7r-(l-3) 

= ! 1- exp(+j7r/3*tn) | 20 2 . Tribit NLTS (Wfi&ffi) : 3 OT 

iit\ exp(+j7r/3*tn)<7)||gca5^Re(x). mM^l^ O kJ'<9-y<r)W.^^-^<r)%\i!, 

Mb^^h. i^'^^-ym'imM.m.: (o, i, 2, e, 7, 9, 12, 15, 

Vab=( (1-Re(x))2 + Iin(x)2 )i/2 16. 17, 21, 22]JiieDibit NLTScO^iaitl^at, 

= ( l+Re(x)2+IiD(x)2- 2Re(x)) •/2^g|5Re(x)li. J8 

Va(5fO)=H(f) [l-exp(-j 7^/3(l-tnl■^tow))■^ exp(-j ;r/3(2-tn2)) 

- exp(-jHr/3(6+tow))+ exp(-j7r/3(7-tnl)) 

- exp(-j7r/3(9+tow))+ exp(-j ;r/3(12)) 

- exp(-j7r/3(15+tow))+ exp(-j ;r/3(16-tnl)) 

- exp(-j;z:/3(17-tn2+tow))+ exp(-j;r/3(21)) 

- exp (- j Tt /3 {22-tnl +tow) ) ] 

=H(f)(l- exp(-j7r/3(l-tnl-ftow))-f exp(-j7r/3(2-tn2)) 

- exp(-j;r/3*tow)-f exp(-j;r/3(l-tnl))-t- exp(-j7r/3*tow)+l 

+ exp(-j7r/3*tow)- exp(-j;r/3(l-tnl)) 

+ exp(-j;z-/3(2-tn2+tow))-l+ exp(-j;r/3(l-tnl+tow))) 
=H(f)(l+ exp(-j7r/3*tow)-i- exp(-j 7r/3(2-tn2)) 

+ exp(-j7r/3(l-tn2■^tow))] 

=H(f)((l+ exp(-jnr/3*tow)) (1+ exp(-j ;r/3(2-tn2)))] •••(2-1) 
mS'M.^^(7M^ By^°:5'->'{iDibit NLTSC0%^t[3]l:, A NLTS={2n:/3-acos((Vab'-2)/2))*3/7r 
T'$)ScO-CVab{i(l-2) , (2-l)^j: 0 . =2-acos((vab'-2)/2)»3/;r -(2-2) 

Vab= I 1+ exp(-j;r/3(2-tn2)) ! 40 3. 0/W NLTS=HTS: 5 iJ^^SlSiS^ : 3 0 T 

Dibit NLTS<7)%^i:|iI«(:Re(x)$:«a6l)t. O k'-^^-ycom^.^-^COn^ 

Re(x) = (Vab2 - 2)/2 A^N'^'-yffi-ftRiKffiK : (0, 2, 4, 6, 8, 12, 14, 16, 

^CIT', VabA<^3«3ST'S>S-2n:/3^ami:LTI'^S^ 18, 20] 

fctasL, fi-o, acos(x)co?iis:^m;«^o~;r'ci)i> ±i£Dibit ms<7)%^tmmz, 
tzmi'\s\±]Sf<^ii.X'%^ ^ixh. 

[0075] ★ 

Va(5fO)=H(f) [l-exp(-j 7r/3 (2+tow) )+ exp(-j ;^/3(4)) 

- exp(-j7r/3(6+tow))t exp(-j;r/3(8))- exp(-j;r/3(12+tow)) 
exp(-jB:/3(14))- exp(-j7r/3(16+tow))+ exp(-j zr/3(18)) 

- exp(-j7r/3(20+tow))) 
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(11) !f#^2002-230709 
19 2 0 

=H{f)(l- exp(-j;r/3(2+tow))+ exp(-j7r/3)- exp(-j ;r/3*tow) 
+ exp(-j?r/3(2))- exp(-j?r/3*tow)t exp(-j k-/3*2) 
+ exp(-jnr/3(l+tow))+l- exp(-j7r/3(2+tow))] 
=H(f)t2- 2exp(-j7r/3(2+tow))+ 2exp(-j 7r/3*2) 
- 2exp(-j Kr/3»tow)+ exp(-j;r/3(l+tow))- exp(-j;r/3)) 
=H(f)((l- exp(-jK/3*tow)) exp(-j;r/3)) -(3-1) 

*-2), (3-l)5^J;0, 

i^^tm tTh ^ W t'Vabfi (1 * 
Vab= I (1- exp(-j;r/3*tow)) exp(-j7r/3) I / 
I 1+ exp(-j7r/3*tow) | 

/ 11+ exp(-j^/3*tow) I 
5S [0077] 
NLTS=acos ( (1-Vab2 )/ (1+Vab2 ) )*3/;z- • • • (3-2) 
4. 2T NLTS : 3 OT 

/v^•^-y^S'^kRlsfia: (o, 2, &, 15, 17. 23) 
±iaDibit mscnntatnmiz. 



= ! 1- exp(-j;7/3*tow) I 
Dibit NLTS<^*t^i:[5l^tCRe(x)$r^*^l>, 
[0076] 

Vab2=[(l-Re(x))2+IiD(x)2) / [ (1+Re(x))2+Im(x)2] 
= (1-Re(x))/(1+Re(x)) 
.•.Re(x)=(l-Vab2) / (1+Vab2) 

Va(5fO)=H(f)[l- exp(-j;r/3(2-tn+tow))+ exp(-j ;r/3*8) 

- exp(-jH:/3(15+tow))+ exp(-j;r/3(17-tn)) 

- exp(-j7r/3(23+tow))) 

=H(f)(l- exp(-j7r/3(2-tn+tow))+ exp(-j 7r/3*2)+ exp(-j ;r/3*tow) 
- exp(-j^/3(2-tn))+ exp(-j ;r/3(2+tow))] 
=H(f)((l+ exp(-j;r/3*tow)) (exp(-j;r/3)- exp(-j;r/3(2-tn)) ) 
=H(f)((l+ exp(-jnr/3*tow)) (exp(-j;r/3) (1 - exp(-j7r/3(l-tn))))) 
••■(4-1) 

-2), (4-l)^J;0, 



Vab= I exp(-j;r/3)(l - exp(-j7r/3(l-tn))) 
= ! (1 - exp(-j7r/3(l-tn)))| 
Dibit mS(7)^tWiUiZRe(x)^^i!b^, 
[0 0 78] Vab2=(l-Re(x))2-Hra(x)2 
.•.Re(x)=(2- Vab2) / 2 



[0079] NLTS=1- acos((2-Vab2)/2)*3/7r-(4-2) 
5. m^&l,Zi.im NLTS(Hard Transition Shift) 

o »N-^-yoa*jfjgsjsw2: mm4i 

30 A^N-rJ'-yE'fbRIEfiM: (0. 2] 
VF2(t)=x(0)-x(2Tmow) 

VF2 (t) C7)iia^ (1/fO) (S 4 T i -ri. ^OT'w T =2 ;r fO 
* ±iBDibit NLTS<7)»tiJh|l]«t, 
Va(5fO)=H(f)(l- exp(-j;r/3(2-tn+tow))-f exp(-j ;r/3*8) 

- exp(-j7r/3(15+tow))t exp(-j n:/3(17-tn)) 

- exp(-j7r/3(23-i-tow))) 

=H(f) [1- exp(-j7r/3(2-tn+tow))-f exp (- j tt /3*2) 

+ exp(-j;r/3*tow)- exp(-j;r/3(2-tn))-f exp(-j :^-/3(2ttow))) 
=H(f)((l+ exp(-j7r/3*tow)) (exp(-jar/3)- exp(-jK:/3(2-tn)))) 
=H(f)((l+ exp(-j;r/3*tow)) (exp(-j;r/3) (1 - exp(-j 7r/3(l-tn))))] 
•••(5-1) 



BA':J' - yiiDi bi t NLTSiJO*^ b R tX'h ^ iOT'VabJi (1 
-2), (4-l)^J:0, 

Vab= I exp(-j:ir/3)(l - exp(-j7r/3(l-tn)) 1 
= I (1 - exp(-j;r/3(l-tn)) I 
Dibit mScr)m^t^mzRe(x)i:^!ibh. 
[0080] Vab2=(l-Re(x))2+Iin(x)2 
.■.Re(x)=(2- Vab2) / 2 
J;-?TNLTS (HTS) {iiaT^OS^iT'StiJ^ill.. 



is [0081] NLTS=1- acos((2-Vab2)/2)*3/7r^^^(5-2) 
mum^mzX^. 08-1 Oli:^WMiZXl. U 
JiJ^:S4fE3M8§(3fc(tS#SN L T S V S a 2 y 

07{i, Dibit>'>*^'-yS:, MSli^ TribifN'^'- 

y^. 09{i, zr^N'r^-yS:, mi oji, HTS (0/w nlt 
s) J^^-y^^ti^ixm^tiii^<r)NLTSi\-nm^ 

A50 [0 082] HI 1-14 {i. 
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2 1 

^i?rsi-mx'h 0 . ^ti^timv^ i o ii^jel, mi 

&m^tLX. 01 Hi. DibiVN°^'-y$:. 012 
{i, TribiUN'^J'-yS:, 01 3{i, 2V-^:^-y^^ 01 
4{i, HTS (0/W NLTS) /'<^'-yi:-^tL-^'tlf^\,^fz^ 
cr,NLTSs[«^m^i-mX'hh, 011 (A) ,0 
12 (A), 013 (A) J:l>'0 14 ( A ) Ji, If 
•y h HifiO BalB^T - ^' cfc ^ N L T S S- 0 3 0 % t 
T^IL § -ti:/; t # CO 5 j^^iSPjftffitc J: n l t s 
^^^r^^mxhh. 011(B).012(B),01 
3(B) fcJ;lX014 (B) (i, 01 1 (A) , 01 2 
(A) , 013 (A) iiXX/mi4 (A) tCioV^T, i 
tl^'h 1 h' MuO ff leUr - :?(:<J;l)NLTSSrO% 
(cHS L/:: t # CO 5 J^iSiMiSiStc i ^ N L T s SlS^m 
S:*t0T'J)l>. 

[0083] (#fe 1 ) A:hm^^^if^cox-)jm^i>z 
m^cowmi^mxh-yx . m^y-^^-ycom^^mEM 

j-^^-ycDii^^miRL. mtmiRltzJ-^^-ycom^ 

lorn 2 m^mm.'rtmi'^ l , iuIb^ i m^nm 
[0084] ( #ie 2 ) nmzmmm $ fiit assfi-t 

lE^ 2 t *^ ^> HlifB?S^IS^B4 1 a tt 

[0085] ( #te 3 ) liriEm^iijftfiK^tigs 5 mm 
[0086] {miA ) mim^m^i, mwLhtmit 

siMt h fzl!bc7)t' ••/ h •^■9-y<r>f--S' SrffiEcO h' v 
b ^ U >y l,zm.W^y h L7tfI#T'$> 0 , l?ie 

^^latitjELT -eix-rn i o^ot-^y h^iicosi i an-;? 

itbimit(r>^mf^hzn^LX^M'ti l o-irtfh'.y h 

ncr,w>2n9-yt. mm.w\,zi5nhmm<m.^-}j 
\^comj\^\,z-mL-fh J: 0 f^zwmm^^th t-y 

^HTSSr-^tjh'-y h?i]t0^3yN"^'->'i:, Sr^tf, # 
ie3tcfE®i7)SJS:^, 



12) ^#^2 00 2-2 307 0 9 

2 2 

[0087] (#155) is^bRK-r-i.t'.yh^iT-^ie 

it/^l 5 t'-y hgJiS, !> 100000000000000 1000000000 

oooooc7)3 0 t'-y vn<r)jt9~yi:m^m-tm^x'h 
0. H!iiEmuN':5'-y{i, ia[-fi:R!ig{ia*>®o. i, 

2, 6. 7, 9, 12, 15, 16, 17, 21h'-yh 
@fcJ;l/|^2 2h'-y hgHJi^lllOOOllOlOOlOO 111000 

110000000(503 0 fc' y Yn<nj-^9-yX'hh , #124 

10 [0088] {mi6)m\:Km.-fh\Z'yhi:lX'mi 

.tU^^ 1 5 h'-y h 1.100000000000000 1000000000 
OOOOOO 3 0 h' 'y h ncr)j^9 - y S:^ 0 jgf ff-^T'^i 

0, mm.2J'^^-y\,t. 2, 

8, 15, 1 7h'<y hat>J:i;^m2 3h'-y h-g(Ci>|>10 
1000001000000 101000001000000CO3 0 h'7 hfijc0>'>':5' 

-yxhh. miA><ztm<nm^-m. 

[0089] amDmcKm-h^-vViixmi 

LT, BiriaS^Pfi^li, a^LRK&K^^'^O t^y hSfc 

20 i y^® 1 5 1' -y h g S) ^ 100000000000000 1000000000 
00000CO3 oh-.y vncDJ-^^-y^mmtm^x'h 

0 , liilE^ 3 A-tJ' - y fi , Sl-fbReeSAi^ 0,2, 
4, 6, 8, 12, 14, 16, 18h''yhgfcJ;tAm 
2 Oh'>y h gtClJ) I) 101010101000101 010101000000000 

w3ot'-y vncDJ-^^-yxhh. #ie4t3iE®«i!i£ 

[009 0] (#ie8) fiiSNLTS^i, SXCOWM^ 

mm-m^^ixt. mi2ym.i mtit^-^\,ztm<n 

30 [ 0 0 9 1 ] ( #ia 9 ) nmzmmimixhtzih<Dm 

^m^t, mmmzm.mm^iihfzi^cnmmW' 
m^iz^mtim^m^^^L. ^mm^^-^^^ 
m 2 mMmm^m trmm-i mamw^ l s i 
•C'ftoT, miimm^tix. mm^m<^^'yh 
w - y \.z^W£ t' -y YW^^~ym xfmmm% 

^h^^^nni-fz. ct^^fc-rsis^iE^B^ffl 

LSI , 

40 [ 0 0 9 2 ] ( #ie 1 0 ) ^st*c®^ieii$ t\.h tz^(n 

lutEM«tt^ia^fEli$ix-l.;t:46cOBuiE* 
^>g20p;f^pm^5rS5^-rSMSIIII^L S 

ixh-^x. m%im^m^m--)(r)wm^mn'<znm 

[0093] ( #iE 1 1 ) m.mzm^mi^ tih tzabcr, 

50 s2^<i-f5r^4L, ^(^m^m^t^i^micom^m^ 
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LS I . 

[0094] (#fE 1 2 ) IS-ftRlK-ri. t'-y h ^ 1 
letT, mie«ipff-^{i:, JS-fbR^fflS^^'^Oh'vhS 
Joil/'mi 5 h'-/ hgllSi^S 100000000000000 10000000 
OOOOOOOO 3 0 t' v b mcOJ N"^' - >- ^ 0 ^t" f|-tT'i) 

0, B^fE?su^•:5'-y^i. JS^tRiiE{aa*^'®o, i. 

2, 6, 7, 9, 12, 15. 16, 17. 21t''yh 
a 4o J; lA'll 2 2 h' •>/ h @ t $) S 11 10001 10100100 1 1 1000 

110000000CD3 of-y hnc^^-^^-yx-h^. ftii9t 

[0095} (#fei 3) JS-fbRSK^^h'-yh^lT-a 

i5Xr/mi 5 h'v hStC^^^ 100000000000000 lOOOOOOO 
OOOOOOOtT) 3 0 h' -y h ^Jco^ N't? - y ^ 0 Mt" fl^T'J) 
0, fffeiS2>N"t$'-y(i, IS-ftRKfiLa^^'SO^ 2, 

8, 15, 17h--yhSi3j:t/m23h'-yhBta5S10 
1000001000000 101000001000000(50 3 0 \z-/h¥\COJ-<i' 
-yX'hh. mi9t fzli 1 1 (clBiKw LSI, 
[0096] (ftf214) iK'fbRls^l.t'.yh&lT'a 

latT, friesJim-ffi, is-fbRiKfflaTt/^'moh'-y h@ 

feit^m 5h'v hgt: J) ^100000000000000 10000000 

0000000(7)3 Ob' -y hncoj-^^-y^mKimtii^X'S) 
0 , mieis 3 VN':? - yit. m\:Mmm.ti<m 0,2, 
4, 6, 8, 12, 14, 16, lat'-yhsaxr/m 
2 0 h' y h a t J) 101010101000101 010101000000000 

cr)3 0\z'yhm<7)^-<^-yX'h&. mi9tfzlil Hz 

[0097] am 1 5 ) BiriEa^ft-^-^ ^cfiMiBSSffl 

K&i^^LTt, #f29tia®coiKmieiss^Ls I. 
[0098] ami 6) ffiSm 5 ^gpis^^^ajs-t 
?>mmzX*)m^^iih. MiES^Pft-^tciOr-^^^ 

•c'j)!)® 1 co^5nmm.-!^'^5reftriimmmim 

izX y) r-i?mim^tifzmnmi^i}-^Wm(^ixmf 

- ^cr)m±m^x'h hm2(r)W.5 -^m&imv 5 pat t 

A^f^Jt^Vab ( = V5pat/V5ref) i%^-fh^n^ 
m.Ltz. mU 5CiEmc7)lSMIE||bS^LS I . 

[0 0 9 9] {imii)wissmi(r)m5-&m^^-^y 

5 ref h mmW, 2(7)^5 -^W&^'rt V 5 pat t A^i^SCJli $ 
il^CHOlEJt^Vab (=V5pat/V5ref) (CS^^ , tl 



a 20 



^#^2 0 0 2-2 3 07 0 9 
24 

ssmmm^±\.zmmmiW^'^yvii]^Tsi% 
^■tmrnnMLfz. mtib{ztm<r>mMmm^ 

fflLS I. 

[0 100] (mil s) m^5^w/kmi:m^-t 
h^m\ ®ji7-'jx^M[5ijs^{i;c.§, ftiEio, 
15, 1 6 * ^cJi 1 7 {zum(m%um^m l s i , 

[0101] (ttlE 1 9 ) ftlE9;^^ 1 8c7)Mn*^o 
tciE®co6SmiEI*S4fflLS I tfcl^T. fiiES5iaiS 

10 L/i, ffiS^IE^iS^LS I , 

[0 102] (ftfE2 0) ftiE9 7^^1 90M^lA^o 

i,z%m<mMim'm.mi^ s i ^ jg«L;^ciimiE»s^ 



[0103] (#fE2 1 ) mmzmMMm^iihfz^cr, 

mm\'^L, mmmzmim^fihfz^crmm& 
mt^^znm-thWM'm^^^^L. -eos^fi-^A^ 
hm2m^-^mms.-^im'^ ( l, mi^im'^ 
i: mism 2 t *^ ^> tut bjk^ie 

m.\¥<nmmm'm.><ziif,-fmmm:m'&) thm. 
imm-^wi^za^^x . MiEMi-^t lt , BiiiE?ii!c 

a^oh'.y h?iJ^N-^-yt*a^h'.y h?iJyN°^-yfcJ; 
t/H(riESaiSfl-t^=5:-niS!t^«om^c7)t'-y h^J^N'^ 
—y (cOr— rJ'^od'fe^^^j— 0£7)t'>y h^ijyN'rJ'— ywr 
-^imSi-fh^WLb , KjifKt7tt'.y h^pN-^-ycT) 

T-C^SrffiScJOt'-y ^ 'J -y :7m^Ji^7 h t 

-CHufE«Jpfl-f S^viiiBulEISllSfi-t) 
[0104] ( #f E 2 2 ) mwt-z-mii.m tih tzibcr, 

mmm^i^i. ^m±m^t^hmim^m^ 
^^i:m&i. mimmzmsm^tLhfzt^mim 
mimizMUb-timimm^^^^t, 
^m2mm^mmm^i:mM ( l, miimim&m 

i: mtim 2 «m S^fSiSfiit^ t *^ ^. Hiff BSt^lE 
^m.iZiHimi^mm^i^yhNLTSi:W-ttith. 

i^i^nm.mmm.{zmiimm^m&) tm% 
imm.mmizii\^x . mimM^m/~-^<7)WMm 
m^izm-ti>m\Mm^cnw^m^f}-i^pii^m^^ 
^irm^-th^mmifzzt^wmttimkmm 



30 



40 



[0 105] (mi2 3) mmzm^mmtiifzibcr) 
»?Pfi-f^^4L, ^m±m^i3'h^i(r>m^mw. 
^^mim L , mmmzm^tm^ tiitzi^comMm 
•mm^i>znmmmm^^%±L. ^con^mm- 

50 iefiiS4satcfc<'^T, mim^mmtc^M-yvw'i 
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[0 106] (mi2 4)mimMt^^'-yh^lTm 10 
lEL-C. |fiia2itlft-^{i, IK-fbRlEfiMA^'mOh'-yhg 

axi/mi 5 h' -7 hgtiSi 1)100000000000000 looooooo 

0000000£7)3 Of'y h^JWN°^'-y?:^Ojg'tfi-t-C'S) 

0 , Mieis 1 ^N-rJ'-yJi. m-i\:K^imti^^o . i , 

2, 6, 7, 9, 12, 15. 16, 17. 2 1t'-yh 
@j3cj;lA'l^2 2h'7 h@{Cj)|,111000110100100 111000 

1 looooooocD 3 0 1' -y h n(r>^ yx'h h , ftia 2 1 

^/i(i:2 3tie®cOLS I. 

[0 10 7] {mZ25)'mmM-th^";Y^\X'^ 
IE t T . BulEa?Pfi^(i . iS-IMfira^^'m 0 1' .y h a 20 
iiit/Sgl 5 t'v h I) 100000000000000 10000000 
0000000CO3 Oh''/ h^J(OA°:5'-y2r^0®-rfl-^T'$) 

0, H?fei^2>1r5'-y{i, at-fbRSKfia^J^O, 2, 
8, 15, 17b'-yhSi>J:l/^m23h'-yhStJ).|.10 
1000001000000 101000001000000(50 3 0 h''y h?iJC7)>'N°^' 
-yt-^)!., #le2 1t7t{i2 3{li£®<7)LSI. 

[0 108] (#fE2 6) lK-fl:S:$5l--5.t'-yh&lT'^ 

i5iMW. \ 5 h'-y hi tcj) I) 100000000000000 10000000 
0000000c7)3 0 b'-y hM<7)^N°:J'->-S:i^0 jItfi-f-t'J) 30 
0, B5fE§g3^t:5'-y(i, iSitRlsffia^^'ISO, 2, 
4, 6, 8, 12, 14, 16, 1 8t'-y hSfcJ:l/m 

2 0 b' -y h @ tft 1, 101010101000101 010101000000000 

03 0 b'-y hjnjcOM-^-y-C'J)-!,, ttiE2 1 ^;^^{i2 3 
(CfEI8«7)LS I , 

[0109] (#fE2 7 ) mizw^^^t-tz\mwm 

[0110] (fflE2 8 ) mm5-&mm/jtmm.-f 40 
thh%\(^'m5 -$mimt v 5 ref t mmmm^ 

(ci 0 r-^*M^iTJt:Hf[iE,€**^^>^<;>iil.KT 

~9<mm,^-^hhw.2(r>m'i-smmL'jt^ 5patfc 

*>ii,Jt^Vab (=V5pat/V5ref) ^EtiJtl)#S^ 

\m2i {ztimmmmmmm.. 

[0111] (#fE2 9 ) mm 1 com SKf^g^fig^V 
5 ref t HUiSII 2 5 iSP^fiS^ V 5 pat t *>j;>^ai $ 
fli^vlBfllEJt^Vab (=V5pat/V5ref) tcS^g;, mi 50 



2 6 



iaia:mfEiiS4t=i3tti.fm?gs^j/7 h n lt s &m 
^'fh^'^^mx.tz. \m2i\,z^<mmm^^^ 
s. 

[0112] (#iE3 0 ) m^msmmfmjh^m^'t 

h^mK -m.-7~'):m^^m7Lh. ftiE2 2, 2 

7 , 2 8 1 ^cJi 2 9 kzimms^mm^^m.. 
[0113] (#iE3 1 ) mm^'mmm.%\z^-i\^ 

S3 OcoMti*'-otciE^«?S^iEliS^^ia, 

[0114] (#fE3 2 ) mm^m^^mt^-fhmm. 
\izmimmmm.mm.. 

[0 115] (f^lE3 3) frlENLTSAi, 

^nxm^'^Kh. •Hia2 07ijS3 2«ofsi/i*>- on 

[0 116] 

N LTscoast- J; i^-f, mm:.'k-^mm.\zmr-x^ 

^C, MR^^||ff^tt«<^?itet-|>^t'J)o-Ci>^CO*^aiS 
"TI^T-J) 0 , ^'y h'^fts^T'tON LT SiO^ r/HbT!/^^ 
^t^O, MfUHIK (WPCrWrite Precompensatio 

n Circuit) <r>^ma?^<r>mm.^^nx%hmx:-^ 
s:t-i.i-r't*i<, S¥ff#i:aji^fi-^tw5j^^Be^ 

i7)Jt*Vab(7)<lSrfigffl-r-5.C: h*^T'&l., ^J;i{iTribit 
A-^'-y NLTS, 2T/'N°:?-yNLTST-{iVab*n 

(tff «■ ^^ONLTS^ia/J^i:^^|,, 
[0 11 7 ] Sf^, *l^0BtJ::h.«J, MRSB±^-y H 
co^Mtt^#Ji:LT t 5%SJg<7)}ig|^t'#«N L 

[ 0 1 1 8 ] Si:, *%Bjt J:n{f , ME»S4ga 

[ @ 2 ] S^iSii^ t :t t .g. N L T S CDIKBHIIT'S) h . 
[03] *^BfltcJ:I.IS^T-^;^^gB^m2^1i£}gffi 

[04 ] 03c7)?S^T-f X:J'gatcMv>Aii..|.>'N',^-y 

i^^mssco-iDifiCTiOT-n -y m^mxhh . 
[06] ffia7-yx^MsFFTcoa5:»]0ij^^-r0t- 

[07] t^*grj(Cctl.teSiSfi-^t L-CDibiUN-:$'- 
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NLTSH-S:^SS-S^1-|lt'$>l), 
5 i u - 3 y^cT) N L T s |f-i:^a^ S^-nax'^ S . 

[01 0] *^HB(Cj:|,fe}USfl-^i: LTHTS (0/W NLT 



[011] (A) {±, ih'-y Mu^ofriailiT-^tJ;!. 

N LT S 0 3 0 %^ T'^-fk^ -ti/i i: # CO 5 <J:iSii 

mzx^NLTsm^^i^i-mx'h'o. (b) 
^ Cct N L T s ^ 0 % 1 11^ h § CD 5 

t;J;|, N LT Sffl^*^^^-r0-C'S>l. , 
[012] (A) {±, Ih'.y hHUCOmlEIST-:?^^^ 
NLTS^0%-30%t T'^^-ft^ 1ir7t t # CO 5 d:Mm 

rmi<zxhNLTsm^^i^^tmTh'o. (b) 
( A ) tfcv^T > -^-n-f it 1 t'-y hmcomtmT- 

^ C i & N L T S 2- 0 %(2S1S h § O 5 <J:Sii-S^jS 

[013] (A){i, 1 t'-y hH!rcOB>n£**T-^'tcJ:l> 
N L T s ^ 0 3 0 % t t'^Mt^ -tir/i t # (50 5 IS 



(15) !tt^2002-230709 
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^a(Cj:|,NLTSaJ^m5-^-r0T'J>O, (B) 
(i, ( A ) ti5(,^T , ^ix^ti 1 h'.y h fiiOfiieflir- 
j: N L T S 0 % L ;t t # « 5 »jSf^^ft 
(IJ: !> N L T Sa!l^*^^t0TJ) h . 
[014] ( A ) {i, 1 t'-y h fr«0miei*T-:5'tci: S 
N L T S 2r 0 3 0 % i T-^-fC $ -tt/^ # <7) 5 iJjiftP 

mmtzx^NLTsmmm^^i-mvh'o, (b) 

(i, (A) -eiimi t'-y ^t^r<OB!na^T- 

:^' i: N L T S 5: 0 L ;t t # «o 5 

10 {zxii^LTsm^^i^mx'hi. 
1, loo-mr^ 

5.../S.y 1< I C 

6, 16-M«!S 

8. is-mmimn 

20 9---AGC[lIg§ 

1 i"-r=i-^ 

3 0-jMiRIIIIS 
3 l"-i'7 hl/vX:? 
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1 aH?-<;ic3sn 




^ 



It 



10 
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^11 
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